The stability of twenty seven composts and organic substrates (including raw, less stable 8 and stable materials) was assessed using two different liquid phase tests were carried out. One of 9 the tests was introduced in 1998 and was based on the calculation of a Specific Oxygen Uptake Rate 
Introduction

23
According to the waste management hierarchy, landfilling of untreated wastes is the least 24 preferable environmental option under the framework of sustainability. Existing legislation in 
107
The objectives of this study were:
to develop a new, simple to use, liquid-phase respirometric method using manometric 109 principles, and
110
(ii) to compare the indices calculated by this new test with the indices calculated by the 111 SOUR method that had been proposed by [2] in 1998 .
112
To achieve those objectives, we used 27 raw and processed organic substrates of variable origin
113
and biodegradability. The respiration acitivities of all substrates were calculated using with both 114 tests.
115
Materials and Methods
116
Substrates
117
Twenty seven (27) organic substrates from variable origin were used in this study so that to
118
obtain a wide range of degradabilities and organic matter contents (see Table 1 ). The substrates 119 included raw, short-term and long-term processed materials and were classified into two major 120 categories here: ʺRawʺ and ʺProcessedʺ materials. In the latter case, some type of direct (e.g,
121
composting) or indirect treatment process (i.e. storage) had been already applied.
122
The sampling procedure was performed using a sequential quartering process, followed by 123 obtaining a grab sample from the final quarter. The final sample obtained was 2.5-3.0 wet kg.
Immediately after sampling, organic substrates were stored at -20 o C. One day before analysis,
125
samples were thawed at room temperature. 
127
Five (5) raw organic substrates were evaluated. These were simulated food wastes (R-FW1,
128
R-FW2, R-FW3), a dewatered sludge sample obtained from a nearby wastewater treatment facility
129
(R-DSL) and a material (leaves, branches) obtained from a forest floor (R-FOR).
130
R-FW1, R-FW2 and R-FW3 were artificially prepared raw food wastes, with differences in the municipal solid waste, in small-scale treatment facilities, after home composting or commercial (P-VERC1, 2), and a sea-weeds derived compost (P-SWC) which is marketed as a commercial 151 product. Moreover, eleven home composts samples were also collected and studied (P-HC1 to breeding facility, that consisted of cow manure and straw. It was stored in an open pile for one week prior to sampling. P-MAN3 was also a mixture of cow manure and straw. It was obtained from the obtained from a full scale MBT plant after 18 h pre-treatment, followed by a 6-week negative 162 aeration composting phase in agitated channels and a 5-6 weeks curing stage in static windrows. 
183
The composting for substrates P-HC3 to P-HC11 was achieved in 275 L plastic composters, while 184 moisture addition and manual mixing of the material were performed at least once a week.
185
All substrates are included in 
202
The methodology adopted was based on the standardized method for determining BOD in 
211
Respirometers were tightly closed with the manometric head and were placed in a pre-heated 
223
The respiration activity indices that were calculated from the manometric liquid phase method,
224
were calculated using a similar methodology to the calculation of the solid-phase static test indices,
225
as presented in [10, 11, 23] . That is, a liquid cumulative respiration index (LCRI) was calculated as 226 the sum of all ΔO2 values found by Equation (1) after 7 days. LCRI7 was expressed in g O2/kg VS,
227
which is the total amount of O2 consumed at 7 days. In addition, a liquid static respiration index
228
(LSRI) was also calculated over the 24 h period of highest biological activity (LSRI24). LSRI24 was 229 defined as the maximum average O2 consumption rate that would occur over a 24 h period, and was
230
expressed in mg O2/kg VS-h.
231
The biodegradability of each substrate was also expressed using a Biodegradable Fraction (BF), 
P-VERC2 Vermicompost
Mixture of dewatered wastewater sludge with straw. Vermicomposting process.
P-SWC Sea weeds derived compost Prepared from 80% sea weeds and 20% cow manure and other agricultural products P-HC1
Home composts
Mix of kitchen and garden waste and ash. 6 months composting and 6 months curing. P-HC2
Mix of kitchen waste and wood chips. 3 weeks forced aeration and 2 weeks curing. P-HC3
Mix of kitchen waste, garden waste, wood chips, ash, sawdust and various household organic amendments. Composting for a period between 6 to 12 months, in home composters. P-HC4 P-HC5 P-HC6 P-HC7 P-HC8 P-HC9 P-HC10 P-HC11 
248
In this test, microbial respiration activity is quantified directly by measuring dissolved oxygen 
254
The oxygen uptake rates (OUR) were calculated via the DO concentration drops in the slurry 
262
The cumulative oxygen demand after 48 h (OD48) was calculated according to Lasaridi and
263
Stentiford [2] , as the area below the SOUR curve and 48 h period, using the following Equation (4): P-MAN3 40% ± 0.8% 32% ± 0.3% 8.1 ± 0.0 11.3 ± 0.9 C13H24.6NO5.5 P-MAN4 41% ± 0.2% 34% ± 1.0% n/a 7.6 ± 0.8 C8.8H11.8NO10.8 P-MSWC1 8% ± 0.2% 49% ± 1.1% n/a 14.6 ± 2.0 C17H23.5NO8.7 P-MSWC2 6% ± 0.0% 45% ± 1.5% n/a 10.7 ± 1.0 C12.4H21.6NO10.8 P-OFMSW 22% ± 2.4% 23% ± 4.3% 7.7 ± 0.1 21.9 ± 5.2 C24.4H22.5NO2.3 P-MSWB 44% ± 1.9% 56% ± 1.1% n/a 45.2 ± 4.9 C51.9H88NO35.9 P-VERC1 46% ± 0.5% 41% ± 1.1% n/a 14.8 ± 1.0 C17.2H33.1NO13.8 P-VERC2 42% ± 0.5% 57% ± 0.2% n/a 8.6 ± 0.2 C10H16.9NO6.3 P-SWC 25% ± 0.2% 12% ± 0.0% n/a 50.9 ± 10.1 C57.5H17.9NO11.9 P-HC1 65% ± 0.4% 42% ± 0.6% 8.8 ± 0.1 24.6 ± 3.9 C28H23.9NO12 P-HC2 62% ± 1.4% 93% ± 0.3% 7.2 ± 0.1 39.5 ± 5.3 C45.3H68.8NO26.6 P-HC3 51% ± 0.2% 26% ± 1.7% 9.4 ± 0.0 14.3 ± 1.7 C17.7H24.1N1.1O P-HC4 54% ± 1.0% 37% ± 0.3% 9. 
328
The same trend is evident in Figure 2ii , which depicts the oxygen consumption rate over 24 h 
341
The biodegradability of studied substrates was also expressed using the Biodegradable Fraction
342
(BF), as calculated by Equation (2) . BF values varied from 0.009 (0.9%) to 0.035 (3.5%) for the raw 343 substrates, while the range for the processed substrates was slightly higher, namely from 0.01 (1%)
344
to 0.05 (5%). These relatively low BF values can be attributed to the fact that the denominator of the 345 ratio (theoretical oxygen demand; ThODT), is calculated based on the notion that all total carbon 346 measured via elemental analysis is biodegradable and eventually mineralizable to CO2. This is 
363
The cumulative oxygen demand index after 48h (OD48) for all the studied substrates is shown in 364 Figure 3i . Figure 3ii shows the corresponding peak rate indices over the whole duration of the test.
365
All the processed substrates had SOURs below approximately 1000 mg O2/kg VS-h. This was a limit 366 that hadbeen initially proposed by Lasaridi and Stentiford [2] to differentiate ʺwell matured, biosolids 367 compostsʺ from other less stable material, based on measurements of sludge composts obtained frοm 368 turned windrows. In the study of Adani et al. [15] , the SOUR of the end-products was higher and
369
varied from 2940 to 8300 mg O2/kg VS-h, while substrates that had been sampled at the middle of the 370 process had SOUR between 11000 and 12400 mg O2/kg VS-h. Scaglia et al.
[17] used substrates derived from household wastes and the organic fraction of MSW, reporting high degree of biological derived from the corresponding dynamic respiration index (DRI) stability limit of 1000 mg O2/kg 375 VS-h. However, this limit value was based only on MSW and household derived samples.
376
In our work, the five raw substrates had SOURs from around 1500 to 3700 mg O2/kg VS-h, being 377 below the limit of 7000 mg O2/kg VS-h which classifies a substrate as ʺmedium processedʺ. 
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